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ABSTRACT

A method is developed for estimating the ESD pulses produced by insulated
packaging in the space environment. High-energy space radiation, predominantly fast
electrons, penetrate into electronic materials and charge insulators. Without sufficient
leakage to spacecraft frame, the space-charge fields in the insulators produce occasional
spontaneous discharges. Packages may be analyzed as dielectrics with various metallic
electrodes attached. Data from spacecraft, and laboratory-based scaling laws are available
for the frequency and magnitude of pulses generated in circuit board materials, wiring
and thermal blankets. Laboratory data provides indications of the effects produced by the
geometry and materials of the dielectric-electrode structure. A preliminary set of
scientific guidelines is presented for estimating the variation of worst case pulses that
packages may produce as the package designs and materials are varied. The guidelines
help one to develop ESD-free packages. Phenomena requiring further study are listed.
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